Chitosan-hyaluronan based 3D co-culture platform for studying the crosstalk of lung cancer cells and mesenchymal stem cells.
The controversial roles of mesenchymal stem cells (MSCs) in lung cancer development are not yet resolved because of the lack of an extracellular environment that mimics the tumor microenvironment. Three-dimensional (3D) culture system is an emerging research tool for biomedical applications such as drug screening. In this study, MSCs and human non-small cell lung carcinoma cells (A549) were co-cultured on a thin biomaterial-based substratum (hyaluronan-grafted chitosan, CS-HA; ∼2μm), and they were self-organized into the 3D tumor co-spheroids with core-shell structure. The gene expression levels of tumorigenicity markers in cancer cells associated with cancer stemness, epithelial-mesenchymal transition (EMT) property, and cell mobility were up-regulated for more than twofold in the MSC-tumor co-spheroids, through the promoted expression of certain tumor enhancers and the direct cell-cell interaction. To verify the different extents of tumorigenicity, A549 cells or those co-cultured with MSCs were transplanted into zebrafish embryos for evaluation in vivo. The tumorigenicity obtained from the zebrafish xenotransplantation model was consistent with that observed in vitro. These evidences suggest that the CS-HA substrate-based 3D co-culture platform for cancer cells and MSCs may be a convenient tool for studying the cell-cell interaction in a tumor-like microenvironment and potentially for cancer drug testing. Mesenchymal stem cells (MSCs) have been found in several types of tumor tissues. However, the controversial roles of MSCs in cancer development are still unsolved. Chitosan and hyaluronan are commonly used materials in the biomedical field. In the current study, we co-cultured lung cancer cells and MSCs on the planar hyaluronan-grafted chitosan (CS-HA) hybrid substrates, and discovered that lung cancer cells and MSCs were rapidly self-assembled into 3D tumor spheroids with core-shell structure on the substrates after only two days in culture. Therefore, CS-HA based 3D co-culture platform can be applied to exploration of the relationship between cancer cells and MSCs and other cancer-related medical applications such as drug screening.